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(57)Abstract: 

PURPOSE: To provide a manufacturing method for a printed circuit 
board with uniform thickness, in which an insulating layer can be formed 
between fine-pitch conductors in pattern. 

CONSTITUTION: A manufacturing method includes a step for forming a 
conductive pattern 2 on an insulating pattern 2, a step for applying 
aqueous photosensitive resin 3 to an area other than the conductive 
pattern 2 while a voltage is applied in an electrostatic spray method and 
drying in a dry-to-touch way, and a step for exposing, developing, 
hardening by ultraviolet rays and curing by heat using a mask film 4. In 
these steps, a printed circuit board with a photo-viahole 5 can be 
formed. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms a conductor pattern on an insulating substrate by the etching 
method. The process which carries out the discharge set to touch of the liquefied photopolymer to the 
field which left the conductor pattern of the product area of said insulating substrate with the 
electrostatic spray method where an electrical potential difference is impressed to this conductor 
pattern, The manufacture approach of the printed circuit board characterized by carrying out laminating 
spreading of said liquefied photopolymer all over an insulating substrate by the spray coating method or 
the curtain coat method, and including the process which carries out the set to touch, and the process 
which performs exposure, development, the ultraviolet-rays effectiveness, and heat curing one by one 
through a mask film. , 

[Claim 2] The process which forms a conductor pattern and the pad for component mounting on an 
insulating substrate by the etching method, The process which carries out the discharge set to touch of 
the liquefied photopolymer to the field which left said conductor pattern and the pad for component 
mounting of product area of said insulating substrate with the electrostatic spray method where an 
electrical potential difference is impressed to this conductor pattern and the pad for component 
mounting, The process which forms a solder dam in the gap of the deed aforementioned conductor 
pattern and the pad for component mounting for exposure, development, and ultraviolet curing one by 
one through a mask film. The process which carries out laminating spreading and carries out the set to 
touch of said liquefied photopolymer all over said insulating substrate, The manufacture approach of the 
printed circuit board characterized by including the process which leaves the part of said conductor 
pattern which formed said solder dam through the mask film, and the pad for component mounting, and 
performs exposure, development, ultraviolet curing, and heat curing one by one. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture approach of the printed 
circuit board containing the formation process of an insulating layer using a liquefied photopolymer about 
the manufacture approach of a printed circuit board. 
[0002] 

[Description of the Prior Art] Conventionally, the approach of applying conductive liquefied 
photosensitivity solder resist with an electrostatic spray method as an approach of forming an insulating 
layer on an insulating substrate using a liquefied photopolymer is indicated by JP,2-257698A Drawing 6 
(a) - (c) is a perspective view explaining the method of application of conductive liquefied 
photosensitivity solder REIZUTO of the conventional example indicated by JP,2-257698,A. First, as 
shown in drawing 6 (a), the regurgitation of the conductive liquefied photosensitivity solder resist is 
carried out to the whole table surface A of an insulating substrate 1 with the bell mold spray gun 12 of 
an electrostatic method. Liquefied photosensitivity solder resist is applied all over the table of an 
insulating substrate 1 by operation of an insulating substrate 1 and the lure plate 14 which gives 
conductivity seemingly to an insulating substrate 1 non-contact. Next, as shown in drawing 6 (b), front 
flesh-side reversal of the insulating substrate 1 is carried out. and as shown in drawing 6 (c). the 
regurgitation of the conductive liquefied photosensitivity solder resist is similarly carried out to the 
whole flesh-side surface B of an insulating substrate 1 . Subsequently, after performing the set to touch 
for [ 85 degrees-C ] -5 minutes and making conductive liquefied photosensitivity solder resist into a 
tuck free-lancer, a desired solder-resist pattern is obtained by performing double-sided simultaneous 
exposure and development through a mask film, and performing ultraviolet curing and heat curing further. 
[0003] 

[Problem(s) to be Solved by the Invention] Form an insulating layer and a photograph BAIA hole using 
the conventional liquefied photopolymer, and it sets to the so-called insulating stratification of the 
surface patchboard with a conductor layer serially manufactured by the laminating. By the approach of 
using an electrostatic spray method and applying a conductive liquefied photopolymer on the insulating 
substrate in which the conductor pattern was formed especially An ink particle tended to be caught by 
operation of a lure plate, and the industrial advantage in which application effectiveness is excellent as a 
result had the trouble that an insulating layer with uniform thickness was not obtained by the reason of 
the liquid lappet of resin of a certain thing etc. with the wiring consistency of a conductor pattern. 
Moreover, in the formation of an insulating layer to an outer layer, since there was a limitation of 
precision also in film doubling of exposure, it was difficult to form an insulating layer in the gap of the 
conductor pattern which has a narrow pitch. 

[0004] The object of this invention has uniform thickness and is to offer the manufacture approach of 
the printed circuit board which can form an insulating layer also in the gap of the conductor pattern 
which has a narrow pitch. 
[0005] 

[Means for Solving the Problem] The process at which the manufacture approach of the printed circuit 
board the 1 st invention forms a conductor pattern on an insulating substrate by the etching method. 
The process which carries out the discharge set to touch of the liquefied photopolymer to the field 
which left the conductor pattern of the product area of said insulating substrate with the electrostatic 
spray method where an electrical potential difference is impressed to this conductor pattern, It is 
characterized by carrying out laminating spreading of said liquefied photopolymer all over an insulating 
substrate by the spray coating method or the curtain coat method, and including the process which 
carries out the set to touch, and the process which performs exposure, development, the ultraviolet- 
rays effectiveness, and heat curing one by one through a mask film. 

[0006] The process at which the manufacture approach of the printed circuit board the 2nd invention 
forms a conductor pattern and the pad for component mounting on an insulating substrate by the 
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etching method. The process which carries out the discharge set to touch of the liquefied photopolymer 
to the field which left said conductor pattern and the pad for component mounting of product area of 
said insulating substrate with the electrostatic spray method where an electrical potential difference is 
impressed to this conductor pattern and the pad for component mounting, The process which forms a 
solder dam in the gap of the deed aforementioned conductor pattern and the pad for component 
mounting for exposure, development, and ultraviolet curing one by one through a mask film, It is 
characterized by including the process which carries out laminating spreading and carries out the set to 
touch of said liquefied photopolymer all over said insulating substrate, and the process which leaves the 
part of said conductor pattern which formed said solder dam through the mask film, and the pad for 
component mounting, and performs exposure, development, ultraviolet curing, and heat curing one by 
one. 
[0007] 

[Example] Next, the example of this invention is explained with reference to a drawing. 
[0008] Drawing 1 (a) The sectional view having shown - (e) in order of the process explaining the 1st 
example of this invention, the block diagram of the outline explaining the mechanism of the electrostatic 
spray method which uses drawing 2 for the 1st example, and drawing 3 are the partial amplification 
perspective views of the insulating substrate of drawing 2 . First, the 1st example of this invention forms 
the conductor pattern 2 with a plating thickness of 20 micrometers in an insulating substrate 1 by the 
etching method, as shown in drawing 1 (a). Next, as shown in drawing 1 (b), drawing 2 , and drawing 3 , 
the regurgitation of the liquefied photopolymer 3 which gave the high tension of -40kV of bell mold spray 
guns of an electrostatic method by 1 2 where the electrical potential difference of -200V is impressed to 
the lead wire 1 1 linked to the conductor pattern 2 prepared in the appearance range which is the area 
16 outside a product of an insulating substrate 1 is carried out to the product area 15 of an insulating 
substrate 1. At this time, the liquefied photopolymer 3 controls the amount of discharge flow to be 
applied to 20 micrometers equivalent to the plating thickness of a conductor pattern 2. It repels each 
other's liquefied photopolymer 3 charged in negative with the conductor pattern with which the electrical 
potential difference is impressed, and, as a result, it is applied only on an insulating substrate 1. It is 
better not to use it here, since a lure plate reduces the repulsive force of the liquefied photopolymer 3. 
While the liquefied photopolymer 3 is breathed out by the insulating substrate 1 , the equipment design of 
the electrical-potential-difference impression is carried out so that the power-source probe 13 may 
contact lead wire 1 1. That is, ON of the regurgitation, ON of OFF and probe contact, and OFF are 
performed simultaneously. Next, as shown in drawing 1 (c), the liquefied photopolymer 3 is applied all 
over an insulating substrate 1 so that the thickness on a circuit may be set to 30-40 micrometers by 
the spray coating method or the curtain coat method. This 2nd resin coat has the desirable approach 
which printing pressure does not require for the resin painted surface before desiccation, and screen 
printing, the roll coat method, etc. are not suitable. The spreading process of these single strings can 
also be performed conveying an insulating substrate 1 by conveyor etc. Next, as shown in drawing 1 (d), 
after making the liquefied photopolymer 3 into a tuck free-lancer by the set to touch for 80 degree-C- 
30 minutes, A mask film 4 is minded and the addition quantity of light is 50 - 200 mJ/cm2. As it exposes 
so that it may become, and shown in drawing 1 (e) The spray development for 60 - 1 20 seconds, and 
addition quantity of light 200 mJ/cm2 The printed circuit board by the 1st example of this invention 
which comes to provide the insulating layer 6 which has the photograph BAIA hole 5 by perforrning 
ultraviolet curing and heat curing for [ 150 degrees-C ] -30 minutes one by one is obtained. 
[0009] Drawing 4 (a) - (e) and drawing 5 (a) - (b) is the sectional view shown in order of the process 
explaining the 2nd example of this invention. First, the 2nd example of this invention forms the 
conductor pattern 2 with a plating thickness of 55 micrometers and the pad pitch 0.3mm pad 7 for 
component mounting in an insulating substrate 1 by the etching method, as shown in drawing 4 (a). Next, 
as shown in drawing 4 (b), the regurgitation of the liquefied photosensitivity solder resist 8 which gave 
the high tension of -40kV with the bell mold spray gun of an electrostatic method where the electrical 
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potential difference of -200V is impressed to the lead wire 1 1 linked to the pad 7 for connponent 
mounting prepared in the appearance range which is the area 1 6 outside a product of drawing 3 of an 
insulating substrate 1 is carried out to the product area 1 5 of drawing 3 of an insulating substrate 1 . 
Next, as shown in drawing 4 (c), after making liquefied photosensitivity solder resist 8 into a tuck free- 
lancer by the set to touch for [ 80 degrees-C ] -30 minutes, a mask film 4 is minded, and the addition 
quantity of light is 400 - 1000 mJ/cm2. It exposes so that it may become, next, it is shown in drawing 4 
(d) — as — the spray development for 60 - 120 seconds, the addition quantity of light 200 - 1000 
mJ/cm2 The solder dam 9 is formed in the clearance between the pads for component mounting by 
performing ultraviolet curing one by one. Next, as shown in drawing 4 (e), the liquefied photosensitivity 
solder resist 8 is applied using a well-known technique, for example, screen printing. Subsequently, as 
shown in drawing 5 (a), the set to touch of the liquefied photosensitivity solder resist 8 is carried out, 
and it exposes through a mask film 4. At this time, the part of the pad 7 for component mounting in 
which the solder dam 9 was formed is made unexposed. Next, as shown in drawing 5 (b), the printed 
circuit board by the 2nd example of this invention which comes to provide the desired solder-resist 
pattern 10 is obtained by performing development, ultraviolet curing, and heat curing one by one. 
[0010] 

[Effect of the Invention] It is effective in the ability to be able to form an insulating layer in the 
clearance between the conductor patterns which can form an insulating layer with uniform thickness, 
without being related to the wiring consistency of a conductor pattern, and have Bitsch further, since 
this invention is in the condition which impressed the electrical potential difference to the conductor 
pattern formed on the insulating substrate by the etching method, and apply to the product area of an 
insulating substrate with an electrostatic spray method and discharge and a liquefied photopolymer apply 
all over an insulating substrate by the spray coating method or the curtain coat method for a liquefied 
photopolymer as having explained above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) - (e) is the sectional view shown in order of the process explaining the 1 st example of 
this invention. 

[Drawing 2} It is the block diagram of the outline explaining the mechanism of the electrostatic spray 
method used for the 1 st example. 

[Drawing 3] It is the partial amplification perspective view of the insulating substrate of drawing 2 . 
[Drawing 4] (a) - (e) is the sectional view shown in order of the process explaining the 2nd example of 
this invention. 

[Drawing 5] (a) - (b) is the sectional view shown in order of the process explaining the 2nd example of 
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this invention. 

[Drawing 6] (a) - (c) is a perspective view explaining the method of application of the conventional 
conductive liquefied photosensitivity resist indicated by JP,2-257698.A. 
[Description of Notations] 

1 Insulating Substrate 

2 Conductor Pattern 

3 Liquefied Photopolymer 

4 Mask Film 

5 Photograph BAIA Hole 

6 Insulating Layer 

7 Pad for Component Mounting 

8 Liquefied Photosensitivity Solder Resist 

9 Solder Dam 

10 Solder-Resist Pattern 

1 1 Lead Wire 

12 Bell Mold Spray Gun 

13 Power-Source Probe 

1 4 Lure Plate 

1 5 Product Area 

1 6 Area outside Product 



[Translation done.] 
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